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STUDIES ON THE MATURATION AND SRPAWNING OF GREY
MULLETS OF A RESERVOIR FISHERY IN OKHAMANDAL
(GULF OF KUTCH) WITH SPECIAL REFERENCE
TO RURAL DEVELOPMENT ALONG THE COAST

P. Gopalakrishnan and Surendra R. Thaker
Tats Chemicals Limited, Mithepur 361345 (Gujsret, India.

ABSTRACT

Grey mullets formed 577, of the annual marine fish production during 1984-87 from the

regervoirs of 8 solar saltworks aleng the Okhamandal cesst of the Gulf of Kutch.

Mugil cephalus

(23.0%). Mugi! macrolepls (36.03%), Mugil parsia (1.28%), Mugil tade (0.629%) and Mugil
cariatus {40.0627) formed the composition of the catch. Maruring epecimens of Mugil cephalus,
Mugil rmacrolepls and Mugll parsfa were observed in the catch. _

tn view of the excellent prospects of aquaculture of this highly esteemed group of fishes, and
consldering the limited seed resources of 1.64 million per snnum from the nstural sources, & study of

the gonadial development and spaswning of the commercislly important species was undertaken,

Basad

on the data, experiments to induce the development and spawning were also conducted. Conditioning
and prevention ot diseases from infection due to injury wers major problems. Both Mugil macrolepis
and Mugil parsia responded to pituitary hormona injections, developed overles and spawned in 7 daye

and 37 days respactivsly,

The prospects of rural development thiough mulbiet culture in the coastal ateas of Kuich awe

discuyssed.

1. INTRODUCTION

. The Grey Muliets constituted  0.22%
of the marine landings in India. Their
oxploitation steadily increased from an annual
average 233t per year during the 1950-'569
to 3,312t per year during the 1980-'84
period, Gujarat state contributed 47.8%, of
the mullet production in India during 1984,
Mullets from the .mainstay of the littoral
fishery of the Gulf of Kutch providing liveli-
hood to the poor tiaditional fishermen of the
coast. Fry and Fingerlings of mullets ascend
the backwaters, swamps, creeks and even
establish fishery in saliworks reservoirs totaly

disconnected from sea {Gopalakiishnan et el.,

1987, in press). These fishes tolerate wide
salinity changes upto 91.34 ppt Luther (1963),
Jacob and Krishnamurthy (1242}, Devasundaram
(1952), John (1958), Sarojini (1958), Shingran
(1958), Shetty etal, (1969), Jhingran and
Natarajan (1969), Rangaswamy (1972), and
Das (1977, 1978), have studied several
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aspects of mullet fisheries. Howevet, na
information is availabie on the fisheries and
thé biological characteristics of mullets ~of
Gujarat coast. It is well known that the
environmental conditions = exeri. a. definite
impact on the growth, reproduction and
survival of the fish population of different
regions. The Gulf of Kutch, with widely
fluctuating high salinity (35 to 39 ppt), pH
(7.7 to 85) and tempersture conditions (29°
to 37°C), is a drought prone arid zone. In
the backwaters of the Gulf, these conditions
furither change (Dave &t 8/, 1982, Gopala-
krishnan etal, 1987). Inthe present papes,
ths gonadial maturity, development and the
spaWnihg behaviour of thres acondmicélly
important muliets are studied with a view to
employing hypophysation technique to induce
the tish o produce adequate quality seed in
hatchery conditions. The date is discussed
in retation to practising aquaculiure for rural
development in the region.
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Table 1. Data of muliets in the reservoir fishery during 1984-817
1882 —B5 1985--88 1986—87 Annual aversgs
Production % in % is  Production % ln % in FProdustion %} in %in % in % In
Spacies total  total total total total total  total total
{ka) catch__ _"‘:‘_'_”‘_m (kg) catch rnullets_ {kg) cstch  mullsts  fishary  mullets
Mugil cephalus 889 7.8 3287 303v 632 10.36 14459 1809 30.16 13.10 23.0
Mugil macrolepis 1210 9.78 4473 6173 12.87 21.00 20613 29.70 43.00 19.96 35.03
Mugil parsia 4863 3.74 17.11 239 049 082 326 040 068 073 1.29
Mugil tade 143 116 6529 50 062 085 104 0.3 022 035 0.62
Mugil catinatus  — — — 19677 40.83 66.88 12437 16,66 25.94 22.82 40.06
Total 1616 21.86 100.00 28270 61.03 99.97 47939 659.88 100.00 £6.956 100.00
Table 2. Gonadisl condition of mullsts
Maturity Famale (ovary) Ova diameter (mmj) Corres-
Stage M, copha- M. macro- M. parsia Male (testes} ponding
lus lepsis ICES
scale
{Wood,
1930)
I (Immature) Occupying 1/3 of body 0.070 0.070 0.070 Thread like, occ- |-l
cavity, ova transparent upving less than
1;2 body cavity,
dull white
{immature)
H (Maturing 13  Occupying 1/2-2/3 body 0.140 0.140 0.140 Qccupying 1/2 NIV
cavity, ova partially yolk body cavity, dull
laden white (maturing)
It {Mature LI) Occupping 1/2-2/3 body 0.175 0.175 0.1756 Occupying more V
cavity ova fully volk laden than 1/2 to 1/3
. body .cavity, cre-
amy white colour
. {mature)
IV {(Mature) Occupying 1/2-2/3 body 0.350 0.350 0.350 Occupying more Vi
cavity sometimes 3/4 to than 2/3 body
full, vyolk vacuolated, cavity, oozing on
perivitelline space seen applying gentle
yellowish colour pressure, creamy
white colour
(oozing)
V (Masture- QOccupying entire body 0.630 0.735 0.630
Qozing) cavily, deep yellowish
colour
V1 (Spent Occuying not more than 0.105 0106 0.105
Regrassing) 1]2 body cavity, degene- to to to
recovering rating ova seen, reddish, 0526 0.630 0.625
tlaccid
368 CMFRI



MATERIAL AND METHODS

The fishery data from 1884-'87 was
analysed to study the production trend of
important speciss, The gonads of three
spcices viz. Mugil cephalus, Mugil mecrolspis
and Mugil parsia were examined and analysed
for maturity, ova diameter progression through
maturity stages, the gonado-somatic index
(G.5.l. = gonad weight/body weight x 100},
fecundity. sex ratio and spawning season,
The value of ocular division was calculated
at 0.035 mm for studying the ova diameter.

FISHERY

The data on the composition of muliets
in the reservoir fishery during 1884-85 to
1986-87 (Table-1) showed that on an average
66.9% of the catch comprised of mullets
represented by M. cephalus (23.0%), M.
macrolepis (35.03%). M. parsia (1.29%), M.
tade (0.629%) and M. carinatus (40.06%,).
The market vaiue of mullets ranged from
Rs. 0.18 to 3.22 lakhs during the period.

MATURATION AND SPAWNING

Six maturity stages were racognised in
females and four matwiity stages were recog-
nised in males (Table-2).

Mugil cephalus

Length st first muturity: It was observed that
at 340 mm, 71% of the temales and at 380
mm, all the females were maturing- At
400 mm 12.8% of the females ware in spent
or spenti-recovering stage, suggesting that
the first maturity in temaies was
340 mm. The males showed first maturity 8t

360 mm when 50% were mature and at 380

mm, b0% males were seen in oozing stage
while 669, of them were in spent or spant-
recovering stage at 400 mm. However, as

males in maturity stage | were not svailabie

in the catch, it was possible that first maturity
in males might be earlier than 34¢ mm,

Rangaswamy (1975) estimated the size at
first maturity at 376 mm and 426 mm in the
Pulicat Lake mulleis, and Das (1978) recorded
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280 mm and 320 mm in the Goa waters for
males and females respectively.

Gonedo somatic index : In M. cephelus, the
advent and advancement of maturity and the
monthly fluctuations of the G.S.|. showed a
primary pesk in November-February and a
secondary peak in June-September. This
cointided with fully matured gonads in oozing
and also spent-recovering stages.

Spawning frequency The progression of the
development of ova diameter indicated the
spawning season. in the species, from
September to February, one group of maturing
ova was seen (Fig. 1 & 2). There was a
suggestion of a second group of ova matur-
ing from March-July before degenerating.
This was accompanied by the G. S.l. trend
and also occurrence of femalss in the oozing
(stage V) and spent (stags Vi) conditions.
Pethaps, a prolonged spanwing season is
suggested by this as observed by other

around |

authors. Only one spawning frequency has
been noted for the species by Jhingran
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Big. 2 Siza progression of ove during ditfarent manths
in Mugil cephalus

(1958, cited by by Das, 1978) whers the
fishes had access to sea for .spawning
migration. In the presant study the lake had
no c¢ontact with the sea and
sacond progression of ova may be due to
regeneration after regressed conditions,

Spawning season The monthly distribution
indicatad that matured and oozing females
were available during November to January
and July to August. Spent or recovering
temales were also seen immediately following
these months. Fries and fingerlings of the
species occured in the reservoir, but it couid
not be established that they were spawned
by the fishes in the resetvoir.

Fecundity In M. cephalus it ranged {from
35 to 66.9 lakhs in the size range of 540 mm
to 630 mm (total length). The ovaries examined
weare of 250 grams to 550 grams weight
and the egg diameler had size of 0.625 mm
to 0.595 mm, The earlier raports of fecundity
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were 1275 to 27.81 lakhs in Australian
mullet by Kesteven {1942) and 13.2 lakhs
by Jacob and Krishnamurthy (1948, cited
by Rangaswamy, 1975), 27.2 lakhs to 49.54
lakhs by Patnaik (1962, cited by Rangaswamy,
1975) and 4.34 to 47.17 lakhs by Ranga-
swamy (1976) in the Indian mullets from
different regions.

Sex ratio A prepondetence of females
throughout the pariod except the peak spawn-
ing month of December was observed (Table-3).
Both males and females tend to congregate
during the final stages of maturity. The sex
ratio in various size groups showed that the
males were present up to 500 mm only. The
tendency of differential maturation reported
by other workers was obsetved in this case
also.

Table 3. Sex ratio of M. cephalus during
different months

therefore the

% Ratio of
Month Male Female  males to
100
Females
Januaty 23.0 76.00 30.00
Fabruary 25.50 76.50 30.77
March 14.80 85.20 17.40
April 30.00 70.00 42.86
May — 10000 —_
June 3.40 86.60 3.57
July - 100.00 —
August 10.00 90.00 1.1
September 19.20 80.80 23.80
Qctober 28.60 71.40 40.00
November 11.00 89.00 125
December 41.30 58.70 70.37

Mugil macrolepis

Length at first maturity : M. macrolepis had
been reported to achleve first maturity at
170 mm and 160 mm in respect of females
and males by Luther (1963). {in our study
the size was observed at 160 mm for females
and at 140 mm for males.
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Gonado-somatic index The data showed
that thse females above 180 mm size group
had a high G.5.1. throughout the year with
a peak in 220-260 mm size group. In males
also similar trend was observed. No
mature males were observed beyond 280 mm.
The monthwise G.S.I. showed two distinct
peaks during February to March and June
to September. Gonads ih oozing stage were
observed during this period.

Spawning frequeucy The data (Fig. 3 & 4)
indicated a single group of ova maturing
through a prolonged spawning season.

Spawning season The monthly distribution
of maturity stages {Fig. 5) showed that a
large percentage of Stages IV and V females
during Januvary to March and June to August
ware present. Spent and recovering females
also were frequent in the catch during the
pertiod. Luther (1963) had also reported
June to February as the spawning period for
Palk Bay mullets.
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Facundity In females measuring 330 mm
weighing 300 gms, fecundity of 2.5 to 3.0
lakhs eggs was observed. Luther (1963)
reported 1,51,920 1o 6,72.600 eggs in fish
measuring 230 to 299 mm whereas
Alikunhi eta/ (1971) estimated 1.25 to 4.0
lakhs eggs in fishes of 130 to 230 mm Jength
and 40 to 130 grams weight.

Sex ratio Only during July to September
the males were represented in the population
in more ar less equal numbers, while during
the remaining period the males were scarce
(Table-4). The data on the sex ratio duting
different maturity stages showed differential
maturation in both sexes, males maturing
faster and sarlisr, The male to female ratio
was 1.8:1.0 while immediately thereafier,
the males declined in strength disappeared.
Luther (1963) also recorded 1.2 : 1 ratio during
' spawning season. Upto 180 to 250 mm groups
of the population, males dominated and

thereafter siowly deciined, totally disappearing
after 280 mm.

_Table 4. Sex ratio. of M. macrolepis during
' different months
- % Ratio of
Month Male Female males to
: 100
females
January 14.80 86.20 17.30
February 29.10 70.90 41.00
March 26.60 73,40 36.40
April 9.10  91.80 9.80
May 14.30 85.70 16.70
June 10.00 90.00 11.00
July 47.60 52.40 90.80
August 20.00 80.00 25.00
September 48.70 51,30 95.00
_ October - 100.00 —
November 13.00 87.08 16.00
December 6.60 93.40 7.10
372

Mugil parsia

Length at first maturity : Maturing females were
seen in 220 mm group.  Spent or regressing
or recovering specimens weta observed in
1he same group. The maturity increased from
220 mm group and at 280 mm group the
spent or recovering fishes were very high.
It appeared that the first maturity was argund
220 mm. Sarojini (1857) reported mature
females in the 105-116 mm size group. Only
fully matured males were seen in the fishery.
Spent or recovering fishes were also seen at
the size of 1561-180 mm. The males similar
to females appearsd to mature much saslies,
Sarojini (1987) also had recorded mature
males in the 95-105 mm size group.

Gonado-somstic index A prolonged period
of high G. 5.1 in the females of 300-320
mm to 400-420'mm size groups was noticed
in the fishery. In males also a similar situa-
tion from 220-320 mm size group was cbser-
ved, The monthly distribution of G. 8. |, for
different size groups indicated maximum ovarian
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Fig. 6 Development of ova in different maturity
stages in Mugll parsia
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maturity from Decamber to March with a
peak in February. In males, this peak
occurred in January.

Spawning frequency Progression of ova
diesmeter in maturity stages and in monthly
distibution (Fig. 6 & 7) suggested a single
ova group developing throughout the vear.

Spawning season The monthty distribution
of different maturity stages (Fig. 8) showed
a maturity peak during December to March
in femaies and November to March in msles.
The presence of large number of spent or
tecovering specimens during June 1o October
also, suggested a very long spawning period.

Fecundity Sarojini (1957 & 1958) reported
fram West Bengal fecundity rates of 2 to 6
lakhs eggs. In the present study 2.45 lakhs
eggs were seen in a 330 mm fish weighing
350 grams.

Sex ratio Preponderence of females was
seen throughout the year. The male to
female ratio of 0.5 : 1.0 during the spawning

—y2
111 =3

peaks and 0.37 : 1.0 during the remaining
. months suggested the scarcity of males
in the fishery (Table-5). The sex ratio
sucem| Table 5. Sex ratic of M. parsia during
different months
B remale % Ratio of
1 wate aace v | Menth Male Female male to
I 100 females
- 77 m January 26.00 74.00 35.71
- owctw | February 47.00 53.00 88.60
1 Maich 28.00 72.00 38.80
% April_ 11.00 89.Q0 12.36
A M ' 1 May — — o
SACETL June - 100.00 —-
July 30.00 70.00 42 86
" 286 8 1 3904! & AUQUSI ——n 100.00 —
steen | September 50.00 50.00 100.00
October — 100.00 -
e e prmer e —rr—eeerioeed N OV@MbeY 26.00 74.00 _
Proer u:m:-s ey December — 100.09 —
fig. 8 Poccentage occurrence of various stages
of maturity in Mugil parsia 373
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Table 8. Details of maturation and spswning

Wt (gm) Dose of hormone injections
Fish of fish 1 2 3 4
Dt. mg/kg Dt. mg/kg D1. mg/kg Dt. mg kg
1 2 3 4 6 6 7 8 9 10
3 2680 27/6/86 5.0 30/6 10,0 77 10.0 7/8  10.00
HCG+PE HCG+4PE HCG+PE HCG +PE
(60%) (50%) (60%) (50%)
8 300 20/8/86 16.00 26/8 40.00 10/9 20.0 24/9 40.00
HCG +PE HCG+PE {PE) HCG 4 PE
(80% +20%) (60%) (50%)
9 250 20/8 16.00 26/8 40.00 10/9 20.00 24/ 40.00
HCG+PE HCG+PE (PE) HCG+FE
(80% +20%) (50%) (50%)
10 260 v 0 " " ye
1 250 20/8 16.00 26/8 40.00 10/9 20.00 22/9 40.00
HCG 4-PF PE
(60%)
12 300 1212 20.00 15/12 500 22112 20,00 28112  20.0
HCG+PE HCG+PE PE PE
(50%) (60% +40%)
374
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expsriments on M. maciolepis

6 6 observations Remarks
Dt. mg/kg Dt. Mo/kg
11 12 13 14 16 16
20/8 16.0 26/8  40.00 Ovaery regressed after 4th PE: pituitary hormone
HCG+PE HCG +PE dose; survived 81 days extract of mullet
{80% +20%) {809% +20%) receiving totally 9 doses pituitary
of hormones
110 40.00 17770 40.00 Egg diameter progression HCG: crude human
HCG +PF HCG +PE 20/8 : 0.490 mm choreonic gone-
(50%) (80%+20%) 26/8:0.626 mm dotropin manufa-
10/9 regressed tured by INFAR
survived. 60 days {India) Ltd,
Calcutta 700024,
1/10  40.00 17/10 40.00 Egg diameter progression:
HCG +PE HCG+PE 20/8 : 0.385-0.420 mm
(50%) (80%,420%,) 26/8 : 0.455-0.626 mm
10/9 regressed
survived 71 days
" . . ' Egg diameter pragression:
20/8 : 0.176-0.210 mm
26/8 : 0.175-0.210 mm
10/9 regressed
survived for 80 days
29/9 40.00 17/10  40.00 Egg diameter progression: Kept under roguléted
HCG + PE HCG4PE 20/8 : 0.455 mm photoperiod of 6L)
(60%) (80% + 20%) 26/8 : 0.455 mm 18D for 41 days from
- 10/9: 0.4980 mm 17/9. But no response
2249 : 0.106-0.175
regressed in 30 days
survived for 76 days
9/ 20.0 18/ 20.00 Egg diameter progression:
87 (HCG+PE) 87 HCG 12/12:0.455-0.490 mm
(809 +209%,) 15/12 : 0.465-0.525 mm

22112 : 0.525 mm

2812 : 0.455-0.526 mm
9/1 : 0.350-0.526 mm
301 : 0,906 mm
regressed fully
survived for 65 days.

BULLETIN 44
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1 2 3 4 6 ] 7 8 9 10
13 250 9/1/87 40,00 13/1;  40.0 —_ —_ — —
HCG 87 HCG + PE
(80% +20%)
14 250 2211 30-40 24/1 32.00 30/1 30.40 712 30.0
HCG--PE PE HCG+PE HCG +PE
(60% +40%) (60%+40%)  (60%+40%)
ib 350 24N 20-256 30/1 20.26 72 200 — —
HCG 4 PE HCG+PE HCG +PE
(80% +409%,) (0% +40%)
16 250 13/2f 1015 142 10-16 1712 — — —
PE PE
17 300 13;2 10-15 14/2 10-15 17/2 10-16 20/2 10-.186
PE PE PE PE
18 300 13/2 10-156 14/2 10-16 172 10-16 2042 10-15
PE PE PE PE
19 300 v " ’” . o 0" e
21 276 . . " " . " " "
376 CMFRI



11 12 13

21/2  10-15 25/2
PE

24j2  10-15 25/2
PE

L L1 25;‘2

10-16
PE

10-15
PE

10-16
PE

15

16

" Egg diameter progression :

9/1 : 0.525-0.530 mm
13/1; 0.560-0.630 mm
16/1:0.695-0.700 mm
progressing well but died
dus 1o laboratory problems,

Egg diamater prograssion:
22{1 : 0.625-0.560 mm
30/1 : 0.5895-0.630 mm
7i2:0,245-0.335 mm
ragressed fully after initial
developmental symptoms.
survived for 26 days

Egg diameter progression;
2473 : 0.525-0.570 mm
301 : 0525 mm
7/2:0,245-0.335 mm
regrassed fully.

Egg diameter progression:
13/2 : 0.455-0.5625 mm

1772 : 0.700-0.805 mm

18/2 Partial spawning occurred

1972 Repeated partial spawning

20{2 Stripped
spawned in 5 days

Egg diameter progression:
13}2 : 0.455.0.525 mm
1712 : 0.490-0.560 mm
20/2 : 0.5685 mm

25/2 : 0,595 mm

spawned in 17 days

Egg diameter progression:
1372 : 0.465-0.525 mm
17/2: 0.630 mm

20/2 : 0,665 mm

28/3 spawned in 16 days

Egg diameter progréssion:
13/2: 0.455-0.525 mm
1712 : 0.455-0.525 mm
21/2 Regressed

Egg diameter progiession:
13/2:0.456-0.625 mm

17{2 . 0.525-0.595 mm

20/2 : 0.5695 mm

28/2 died due to infection

Spawned

Spawned

Spawned

Regressed

BULLETIN 44
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distribution in different maturity steges and size
groups showed fully maturad males in less
numbers and upto 280 mm males were more.

INDUCED MATURATION & SPAWNING

The uncertainty and difficulties for collec-
tion of mullet seeds from natural sources,
not only affect the development of fish culture
but also entail extravagant expenditure in
transport and sorting out quality seed. The
alternative to natural collection being, pro-
duction in hatchery, many successful
experiments had been conducted by scientists
in Hawali, Taiwan, lIsrael and in india. In
india, only wild spawners from the sea had
been bred and their larvae raised {Alikunhi
et 8/, 1971, Mohanty, 1971, Chaudhuri
et &l, 1977}). Yet, no standardised technique
for spawning and larval raising in mullst is
available. In the present study, shortage of
fully ripe spawner females with the proper
stage of oocyte development was & serious

problem. The percentage of males seen in
the fishery also. &s reported earlier, was
very poor. To overceme the problem, matu-

ration of females with mullet pituitary hormone
and crude exiract of human chorionic

gonadotropin (H.C.G.) was attempted.

Mugil cephalus : The
ehcountsred in this

major problem
fish was monality in

transport and while treatment of injuries
afterwards. Improved packing with oxygén in
individugi plastic bags for trapsport and

reatment with oxytetracycline injuctions at
a doze of 20-30 mglkg body weight, smear-
ing of the oxytetracycline ointment in the
injured parts and treating with pottassium
permanganate solution ot 0.5 to 1.0 mg/litre
concentration, the survival could be extended
upto 48 hours only. Despite swollenness of
the abdomen and the extrusion of ‘tissue plug’
through the cloaca, none of the specimens
responded. The scarificed specimens with
gonads extending more than three-fourth of
the body cavity showed an ova diameter of
0615 mm to (.630 mm only against the
critical  0.650
suggested by Sheadeh and Kuo (1972) prior
to initiasting maturation inducement. Unlike
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to 0.700 mm egg diameter’

the spawners collected ftrom the sea-source,
the mullets from the reservoir fishery were
not in mature condition and therefore failed
on inducement, The aggravated injuries
leading to bacterial infection tended to delay
the process further, Low pituitary hormone
dose of 2 mullet pituitaries and 40 RU
Synahorin, 2.5 to 3.0 mullet pituitaries and
10 to 35 RU Synahorin spawned 2 out of
4 migratoty breeders of the species (Tang,
1964, Lia, 1969, cited by Sheadeh and Ellis,
1972). In the present experiments a8 dose
of 3 to 16 mg/kg mullets pituitaries and 0.48
to 1.2 L.U.jgm (16 to 40 mg/kg) H.C.G. did
not produce results in 34 females during
July and November to January. It therefore,
appeared that complete recovery from injuries
and a prolonged course of inducement with
muilet pituitary glands combined with high
dose H.C.G. in specimens with egg diameter
of 0.660mm and above might be able to
produce results.

Mugil macrolepis Altegether 267 females
of the species were used in 22 maturation
expsriments. As seen the case of M. cephalus,
the injury and mortality due to stress and
strain during conditioning was a sericus
problem dus to lack of ready to spawn fishes
on which the threshold hormone injuctions
could be used to induce the spawning.
Treatment with pottassium permanganate, with
daily replenishment of 80% sea water in the
conditioning tank healed the wounds within
12 to 15 days. Alikunhi et a/ (1271) had
spawned and reared larvae from wild spawners.
in our study fully matured spawnerg weare not
available. Maturation expeiiments were
conducted using muilet pituitary hormone
extract and crude H.C.G. (Table-6).

Successful maturation leading to spawning
showed that in one c¢ase two consecutive
doses of pituitary hormone at 24 hours interval
at the rate of 10 to 16 mg/kg body weight
were adequate to mature the eggs having
0.455-0.525 mm to 0.700 -0.805 mm dia.
in 6 days period, resulting in partial
ovulation on the Bth and the 6th day and also
stripping on the 7th day. The eggs were fully
hydreted, esach wilth single oil globule, Afters
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every paitizl spawning. 1he abdomen enlar-
ged again. In the second successful experi-
men{, the maturation was complete in sixteen
days, the ova of 0.455-0.525 mm dia,
maturing to 0.595 dia. The spawning was
natural. six doses of mullet pituitaries at the
rate of 10 to 15 mg/kg body weight were
administrated. In the third successful experi-
ment, spawning occurred on the 15th day
in which the ova developed from 0.630 mm
dia to 0.665 mm dia. receiving a pituitary
dose of 10 to 15 mg/kg body weight six

times. The experiments indicated that an
initial ova diameter of 0.445-0.525 mm
coultd be stimulated to attain full maturity

and spawn naturally by using mullet pituitary
glands. However, out of seven specimans
having identical morphological and ova
diameter characters, physically fit and free
from injury, oniy three responded to pituitary
hormone injections. All others, after showing
initial signs of egg diameter improvement,
regressed quickly, though, the experiments
were conducted during the normal spawning
seéason of the species. in other expsriments,
conducted out of season., noO response was
noticed even when the H.C G. was admini-
stated with pititary extract.

Mugil  pearsia The authoss are not aware
of any research or experiments to mature and
spawn either wild or captive M. Parsia. Thus
the present account is the first report.

The species was found to attain ovarian
maturity during December to March. However,
no specimen collected had the ovary with
oocytes in fully developed stage. Injuries and
infections were serious problems encountersd.
Out of 108 fishes collected and conditionsed,
only 18 survived (Table 7), Three experiments
were conducted with long surviving specemens
of 330 mm size group having a weight range
of 300-350 grams. In one of the experiments,
duting February to March, the ova diameter
increased frem 0,455 -0.825 nm to (.805-
0.875 mm in 37 days and 2.45 iakhs ova
hydrated with single yolk giobule were relea-
sed spontaneously. In another experiment,
during December to January, the ova diameter
increased from 0.105 -0.176 mm to 0.140-
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0.210 mm within 28 days but regressed
thereafter sven though the fish survived for
77 deys. In the former experiment, mullet
pituitary extract at the rate of 12to 18 mg/
kg body weight was administrated at 48
hours interval, followed by one dose at the
rate of 24 mg/kg body weight atter 30 days,
on observation of improvement in the egg
diameter. Quick development of ova dia-
meter was noticed following the third dose.
Howsever, in the second expetiment, different
higher doses of pituitery and H.C.G. combi-
nations and pituitary alone, were tried with
no substantial result. It is possibte that the
oacytes in the fish during the second experi-
ment were not responding due to low dose
of injected hormones. Kuo and Nash (1975)
reported use of 50 to 77.6 L.U./gm body
weight of H.C.G. whereas in our expariments,
the doze was 0.432 |.U./gm only. Nevertheless,
the experiments indicated the prospects of
induced maturation and spawning of the fish
in proper condition with pituitary hormone
axtract during the spawning season.

RURAL DEVELOPMENT

The coastal area of the Gulf of Kutch
is inhabited by poor fishérmen who do not
have means to procure modern craft and
tackie for fishing. In order to generate
smpioyment, to produce food and raise their
nutritional level, and over and above to raise
theisr living standards. coastal aquaculiure
can be considered as a profession for them.
By suitably modifying aud using the engineer-
ing skill, farms can be bunded up in the
area. Adequate pumping arrangamant for
ensuring water supply and seed supply is
necessary. But mullet culture alone might
not be adequate to sustain the coast of the
farm, because these fishes are only moderately
priced so that the market vaiue will not be
adequate 10 generate income like many other
fish varieties. However, of all the cultivable
fishes, muilets are thse most suitable fish
available in this area. The quick growing
fishes like M. cophaius are limited in supply.
The seed potential of mullets in the Guif of
Kutch is not well-known except for an account
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Table 7. Details of maturation and

Fish Wt of o Dose of injections
No. fish (gm) 1 2 3 4
Dt. _mg/kg Dt. mg/kg Dt. mg/kg Dt. mglkg
1 360 2/2/85 12-18 4/2 12-18 4/3 240 — -
PE
2 380 272 o . . " - -
5 300 1212/ 24.0 1541 2; 56.00 2212 138.00 28112 18.00
86 HCG+PE 86 HCG +PE PE PE
{609%,) {70%,+30%)

Table 8. Feasibility data on composite fish and prawn farming

Expstience Data

Per Hectare

Operation Area (Hectare) Harvest (kg) Value (Rs) —Yield '(_kg)
Prawn Fish Prawn Fish Prawn Fish Prawn Fish
(1) (2) (3) (4) (%) (6) (7) (8)
1080 1620 20000 80000 67980 21400 18.29 49.39

Capital Expr. (Rs) Recutring Expenditure (Rs)

Farm Pumps Land i.oan Land Farm — Eishing Watch Totai
Repay- Rental mainte- Nets & Ward
ment+ nance +
Interest Insurance

17 18 19 20 21 22 23 24 25

Nil 22000 Nil 18500 100 5000 5000 3600 32200

(free of (Leass)

cost)
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spawnling experiments on M. parsia

b 6 B
Dt mg'kg mgikg
91 18.0 16/1 15.00
HCG +PE HCG

(80% +20%,)

Observations

Remarks

Egg diameter progression;
2/2/86:0.455 0.526 mm
15/2/85 : 0.455-0.560 mm
4/3/85:0.560-0.630 mm
8;3/86: 0.805-0.8756 mm
spawned spontaneousiy
(survived 55 days)

Egg diameter progression:
2}2: 0 455-0 525 mm
1612 regressed fully
(survived 157 days)

Egg diameter progression;
12/12 : 0.105-0.175 mm
15/12 :0.105-0.1756 mm
22{112:0.105-0.175 mm
28/12: 0.105-0.175 mm
9/1:0.140-0.210 mm
regressed thaereatier
(survived for 77 days)

Spawned

PE : pituitary
hormone extract
of mullet pituitary

HCG: crude human
choreonic gonodotro-
pin manufactured by
INFAR (India) Ltd,
Calcutta 700024

HC by one mg=
30 I. L.

in the coastsl srea of Gulf of Kutch.

Per Hectare

Projacted vyield & value for 100 Hectare unit

Revenue (Rs) Yield (kg) Value (Rs) Total
Prawn Fish Total Prawn Fish Prawn Fish value
(9) (10) (1) (12) (+3) (14) (15) (18)
547 132 679 1829 4930 54700 13200 67900
Net Revenus  Individual Pre suppositions
(Rs) earning (1} The land wiill be provided by the Gavt. to a group
(cls. no per of 4 Fishsrmen or Co-op. Society on nominal rent
16-25) annum on long term basis.
(Rs) (2) Farm Construction cost will bs tully born by the
26 27 Govt. as a scarcity or drought relief expenditure
under adequate technical and Enginearing guidance.
35700 8925 (3) 60-80 HP  Vertical Lifting Pumps either on
power or disel operated will be installed by Govt,
agencies and cost subsidised by 509, and remaining
recovered with low interest of 6%, per annum.
(4) The harvested catch protacted and farm insured against
natural calamaties or robbaries.
(5) Marketing of catch to be done through a non profit

organisation like FFDA if desired by the Fishermen
or decided by Govt. as policy towards loan recovary.
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of seed availabilily in the Jodia village
(Dave of &/, 1980) and in the Okhamandal
taluka (Gopalakrishnan ot 2/, 1987). The
percentage of the quick growing M. cephalus
formed only 11.6% and other mullets 62,79,
Maturation and spawning by hypophysation
techniqus presented in this paper indicated
the state of the art, needing much to be
done. Therefore, mixed farming appears to
be a more viable proposition. With generous
aid from the Government. by way of land
leased on nominal rent, soft loans for capital
cost, attractive subsidy, necessary technica)
and engineering assistance in pond construc-
tion, considering aquaculture as an essential
crash programme related to drought relief,
the fisherman of the area can be invoived
in aquaculture. Mixed farming of mullets
and the local prawn species AMetapenasus
kutchensis in large impounded farms provided
with pumps for water supply, needing no
inputs like manuring and feeding, can raise
a low productive subsistence economy for
the well being of the Kutch fishermen. The
data presented in Table-8 is minisculled from
our experience on such an effort with large
reservoir areas of a salt works.

An annual revenue of Rs 68,000.00 can
be generated from a 100 acre farm by a
group of four fishermen. After paying for the
loan repayment, interest on capital and watch
and ward etc, adequate income c¢ould be
found for all the members. It may be noted
that though prawn constituted only 25% of
the annual production, in terms of value,
the contribution was 80.6%, which lands
solid support for the economic feasibility of
mixed farming. The high cost of pond
construction due to the high tidal range and
the inadequate avallability of the quick growing
fish soed are factors necessitating composite
culture to raise the per hectare total produc-
tion to economic level.
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